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conſtructed by proper Perſons, under the Direc- 


tion of the ſaid Commiſhoners, would greatly contribute 


to make the ſaid Lunar Tables more 8 uſeful; Be 
it further Enacted, y the Authority aforeſaid, That it 
ſhall and may be lawtu 


to be conſtructed, and to print, publiſh; and vend, or cauſe 
to. be printed, publiſhed, and vended, any Nautical Alma- 
nac or Almanacs, or. other uſeful Table or Tables, 


Which they, or the major Part of them, ſhall, from time 


to time, judge neceſſary and uſeful, in order to facilitate 


the Method of eee the Longitude at Sea; any 


Law, Statute, excluſive Privilege, private Charter, or 
other Cuſtom, to the contrary thereof notwithſtanding. . 


And be it Enacted, by the Authority aforeſaid, That no 
Pexſon or Perſons ſhall print, publiſh, or vend, or cauſe to 
be printed, publiſhed, or vended, any Nautical Almanac 


or Almanaes, or other Table or Tables conſtructed under 
the Direction of the ſaid Commiſſioners, without being firſt 
licenſed by the ſaid Commiſſioners, or the major Part of 


them: And if any Perſon or Perſons not ſo licenſed, or 


not being authorized by the Perſon or Perſons ſo licenſed 


by the ſaid Commiffioners, ſhall print, publiſh, or vend, 
or cauſe to be printed, publiſhed, or vended, any fuch 


x 7 HEREAS the publication of N 5 


Il and may be law ful to and for the ſaid Commiſſioners 
to cauſe ſuch Nautical Almanacs, or other ufeful Fables, 


PL 


Nautical Almanac or Almanacs, or other Table or 


Tables, every ſuch Perſon or Perſons ſhall, for wy Copy 
of ſuch Nautical Almanac or Table ſo printed, 
liſhed, or vended, foxfeit and pay the Sum of Twenty 


Pounds; to be recoyered by Action of Debt, Bill, Plainr, 
or Information, in any of his Majeſty's Courts of Record 
at Weſtminſter ; and that One Moiety of ſuch Penalty and 
. Forfeiture. ſhall be to his Majeſty, his Heirs and Succeſ- 


„ pub- 


ſors, and the other Mviety to him or them that ſhall pro- 


ſegute, inform, or ſuc for the ſame. 
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of Parliament 


a . an AR for che „ all Fee 1 
Acts concerning the Longitude at Sea, except fo  _ 
; much thereof N knlates 0 the Appointment and 
Authority of the Commiſſioners thereby confti- 


5 tuted, _ alſo ſuch Clauſes as relate to the om 15 Es 5 


© ſtructing, printing, publiſhing, © vending, and 


 licenfing of Nautical Almanacs. and other aſe- 5 


ful Tables; and for the more effectual Encou- 
ragement and Reward of ſuch Perſon and Per- 


ſeons as ſhall diſcover a Method for finding the 
ſame, or ſhall make uſeful Diſcoveries in Navi- - 


gation; and for the better making Experiments 


relating thereto: Made in the F ourteenth Year 


1 of the Reign of his preſent Majeſty. 


E ĩt Enacted by the Kind Moſt Excellent Majeſty, by 
7 and with the Advice and Conſent of the Lords Spiri- 
tual and Temporal, and Commons, in this preſent Par- 


liament aſſembled, and by the Authority of the ſame, That 
each and every of the ſaid recited Acts (fave and except 


ſuch Clauſe and Clauſes in each or any of them as relate to 
the Appointment or Authority of all or any of the Com- 
miſſioners thereby reſpectively conſtituted, and alſo ſuch 


Clauſe and Clauſes as relate to the cooftenStingy printing, 
publiſhing, vending, and licenſing of Nautical Almanacs, 
and other uſeful Tables) ſhall, from and after the Twenty ⸗ 
fourth Day of Zune One thouſand Seven hundred and 355 | 


_ venty-four, be, and are hereby repealed. 


And, for a due and ſufficient Encouragement to any : 


Perſon or Perſons who ſhall diſcover any Method or Mee 


thods for finding the ſaid Longitade, Be it Enacted by the 


Authority aforeſaid, That the Firſt Author or Authors, 
Diſcoverer or Diſcoverers, of each and every ſuch Me- 
thod or Methods, his or their Executors, Adminiſtrators, 
or Aſſigns, ſhall be intitled to and have the Rewards or 
Sums of Money herein- after mentioned; that is to ſay, In 
caſe the Method propoſed ſhall be, by means of à Time- 
keeper, the Principles whereof have not hitherto. been 

made public, to the Reward or Sum of Five thouſand 
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Pounds, ik ſuch Method determines the ſaid Longitude t to : 
One Degree of a great Circle, or Sixty geographical 


Miles; to the Reward or Sum of Seven thouſand Five 


hundred Pounds, if it determines the fame to Tuo Thirds 


of that Diſtance; and to the Reward or Sum of Ten 


thouſand Pounds, If it determines. the ſame to One Half 
of the ſaid Diſtance : Which reſpective Rewards ſhall be 
due and paid when ſuch Method ſhall have been ſufficiently 


tried by the following Experiments and Voyages to be 
made and performed by ſuch Perſons, and under ſuch Re- _ 
ſtrictions, as the ſaid Commiſſioners for the Diſcovery of 


[Longitude at Sea reſpectively conſtituted by the above- 


recited Acts, or the major Part of them, ſhall think fit to 


appoint and direct; (that is to ſay), When and ſo ſoon as 
Two or more Time- -keepers of the ſame Conſtruction mall 


have been tried at the ſame Time, for the Space of 


Twelve Months, at the Royal Obſervatory at Greenwich, 


then in Two Voyages round the Iſland of Great Britain, 
in contrary Directions, and in fuch other Voyages to dif- 


ferent Climates as the ſaid Commiſſioners. ſhall think fit to 


direct and appoint; and after their Return from ſuch 
Voyages, or any of them, for ſach longer Time, at the 
ſaid Obſervatory, not exceeding Twelve Months, as the 
ſaid Commiſſioners ſhall judge neceffary ; and alſo when 
and ſo ſoon as the ſaid Commiſſioners, or Fwo Thirds of 
them at the leaſt, | ſhall, after ſuch Experiments and 
Voyages have been made and performed as aforeſaid, have 


declared and determined that ſuch Method is generally 


pfracticable and uſeful, and ſufficiently exact to determine 
- the Longitude at Sea within the Degrees or Limits afore- 
ſaid, in all Voyages for the Space of Six Months, (Impedi- _ © 
ments from cloudy and hazy Weather excepted); and alſo 


when and fo ſoon as the Principles and Practice of ſuch 


Method are fully diſcovered and explained to the Satisfac- | 
tion of the ſaid Commiſſioners, or Two Thirds of them 
at leaſt; and ſuch Author or Authors, Diſcoverer or Diſ- 
- coverers, ſhall have delivered up and aſſigned over to the 
Laid Commiſſioners, for the Uſe of the Public, the abſo- 
Inte N of ſuch e as ſhall have been 


a "IEP 


PPV &c. „„ 
tried by ſuch Experiments and Voyages as aforeſaid, to- 
gether with all Plates, Deſcriptions, Theories, and Ex- 
planations belonging or relating to the ſame, and which 
ſhall contain the Whole of ſuch Diſcovery of the Longi- _ 
tude ; and in caſe the Method propoſed ſhall be by means 
of improved Solar and Lunar Tables, then and in fach 
Caſe the Author or Authors of ſnch improved Solar and 
Lunar Tables, their Executors, Adminiſtrators, or Aſſigns, - 
ſhall be intitled to and have the Reward gr Sum of Five 


thouſand Pounds, if ſuch Solar and Lunar Tables ſhall 


prove ſufficiently exact to ſhew the Diſtance of the Moon 
from the Sun and Stars in the Heavens within Fifteen Se- 
conds of a Degree, anſwering to about Seven Minutes of 

Longitude, after making an Allowance of Half a Degree 
for the Errors of Obſervation ; and when it ſhall appear 


to the Satisfaſtion of the faid Commiſſioners, or Two 
Thirds of them at leaſt, that ſuch Tables are conſtructed 


intirely upon the Principles of Gravitation laid down by 
Sir Jaac Newton (except with reſpect to thoſe Elements 
which muſt neceſſarily be taken from aſtronomical Obſer- 
vations), and alſo when the Truth of ſuch Tables ſhall have 
been further confirmed and proved by Compariſon with a 
Series of aſtronomical Obſervations made during a Period 
of Eighteen Years and a Half, which is deemed the Period 
of the Irregularities of the Lunar Motions ; which Reward _ 
| ſhall be due and paid, when the ſaid Commiſſioners, of 
 'F'wo Thirds of them at leaft, ſhall have declared and de- 
_ termined, that ſuch Tables are ſufficiently exact to ſhew 
the Diſtance of the Moon from the Sun and Stars in the 
Heavens, within the Limits above-mentioned ; and alſo 
when the Author or Authors of ſuch improved Solar and 
Lunar Tables, his or their Executors, Adminiſtrators, or 
Aſſigns, ſhall have delivered up and aſſigned over to the 
faid Commiſſioners, for the Uſe of the Public, the abſo- 
Inte Right and Property to and in the ſame, together with 
the Theory relating thereunto; and in caſe any other Me- 
thod ſhall be propoſed for finding the Longitude at Sea 


| | beſides thoſe before-mentioned, that then and in ſueh Cafe i 
the Firſt Author or Authors, Diſcoverer or Diſcoverers, of 


any | 


. 


EXTRACT, S. . 


5 any ſuch Method, his or their Executors, 1 = 

* pr Alfigus, ſhall be intitled to and have the Reward or 

Sum of Five thouſand Pounds, if it ſhall determine the 
faid Longitude within One Degree of a great Circle or 
Sixty geographical Miles; to the Reward or Sum of Seven 
thouſand Five hundred Pounds, if it ſhall determine the 
lame to Two Thirds of that Diſtance ; and to the Reward 
or Sum of Ten thouſand Pounds, if it ſhall determine the 
Fame to One Half of the fame Diftance ; which reſpective 
Rewards ſhall be due and paid, fo ſoon as the ſaid Com- 
miſfioners, or Two Thirds of them at leaſt, ſhall, after 

proper Trial have been made by their Appointment and 

Direction, have determined that ſuch Method ſhall be ge- 
nerally practicable and uſeful for finding the Longitude at 

Sea within the reſpective Limits above-mentioned. © 

And be it further Enacted, by the Authority aforefaid, 

1 That when and ſo ſoon as any ſuch Method or Methods, 

en for the Difcovery of the ſaid Longitude, ſhall be tried, as 

before · mentioned, and found practicable and uſeful at 
Sea, and ſufficiently exact to determine the Longitude 
within any of the Degrees or Limits aforeſaid, the ſaid 
Commiſſioners, or Two Thirds of them, ſhall certify the 
fame, under their Hands and Seals, to the Commiſſioners 
of the Navy for the Time being, together with the Name 
or Names of the Perſon or Perſons who ſhall be the Au- 

* thor or Authors of ſuch Method or Methods; and upon 
the Receipt of ſuch Certificate, the faid Commiſſioners of 
the Navy are hereby authorized and required to make out a 
= Bill or Bills upon the Treaſurer of the Navy for the re- 

- ſpective Sum or Sums of Money to which the Author or 
ED: - Authors of ſuch Propoſal, his or their Executors, Admi- | 
# 5 naiſtrators, or Aſſigns, ſhall be intitled by virtue of this 
WS 5 Act; which Sum or Sums the ſaid Treaſurer is hereby 
if | 2d required to pay to the ſaid Author or Authors, their Exe- 
2 cutors, Adminiſtrators, or Aſhgns accordingly, out of any 
| Money that may be in his Hands unapplied to the Uſe of 
| | | the Navy, according to the true Intent and Weaning of 
this A, | 
| 8 And 
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8 And be it further Enacted, by the Authority aforefaid;. ; 


That the faid Commiſſioners for the Diſcovery of Lon- 
mo at Sea, or any Five or more of them, ſhall have 


all Power and Authority to hear and receive any Pro- 


poſal or Propoſals. that ſhall be made to them for diſcover- 
ing the ſaid Longitude, or for making any other uſefut 
Improvement in Navigation; and in caſe the ſaid Com- 
miſſioners, or any Five or more of them, ſhall be ſo far 
_ ſatisfied of the Probability of any ſuch Diſcovery or Im- 
provement as to think it proper to cauſe Experiments to 
be made thereof, they ſhall certify the ſame, together with 
the Names of the Author or Authors of ſuch Propoſal or 
Propoſals, under their Hands and Seals, to the Commiſ- 
fioners of the Navy, who are hereby authorized and re- 
quired to make oat a Bill or Bills upon the Treafurer of 
the Navy for any Sum or Sutns of Money as the ſaid Com- 
miſſioners for the Diſcovery of Longitude at Sea, or any 
Five or more of them, ſhalt think neceſſary for making ſuch 
Experiments; which Sum or Sums the Treafurer of the 
Navy is hereby required to pay immediately to ſuch Perſon 
or Perſons as ſhall be appointed by the ſaid Commiſſioners 


to make thoſe Experiments out of any Money which ſhall 


be in his the ſaid Treaſurer's Hands unapplied as afore- 
Sa. Fo: | 
And be it further Enacted, by the Authority aforeſaid, 
That if any Perſon or Perſons ſhall make any Diſcovery 
for finding the Longitude at Sea, which, though not of 
ſo great Uſe as to be intitled to any of the great Rewards 
above ſpecified, ſhall nevertheleſs be adjudged by the faid 
Commiſſfioners for the Diſcovery af Longitude at Sea, or 
the major Part of them, to be of conſiderable Uſe to the 
Pablic, or ſhall make any other Diſcovery or Diſcoveries, 
Improvement or Improvements, uſeful to Navigation; then, 
and in ſach Caſe, ſuch Perſon or Perſons, his or their Exe- 
cutors, Adminiſtrators, or Aſſigus, ſhall, from time to time, 
have and receive ſuch leſs Reward or Sum or Sums of 
Money as the faid Commiſſioners, or the major Part of 
them, ſhall think reaſonable; and certify accordingly, 
under their Hands and Seals, to the Commiſſioners of the _ 
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_—_ it dap, — are hereby authorized an required de 
1 out a Bill or Bills upon the Treaſurer of the Navy for any 
. ſuch Sum or Sums of Money, which the ſaid Treaſurer is 
1 


bereby authorized and required to pay immediately to ſuch 
Perſon or Perſons, his or their Executors, Adminiſtrators, 
or Aſſigns, out of any Money that ſhall be in his the. ſaid 
8 Treaſuret s Hands unapplied as aforeſaid. Y 
Provided alſo, and it is hereby 3 Enacted, That 
in caſe any Perſon or Perſons who ſhall and may have re- 
ceived any Sum or Sums of Money, by virtue of this Act, as 
aa Reward for any Method of diſcovering the Longitude at 
Sea, ſhall afterwards become intitled to any of the greater 
Rewards appointed by this Act, for or on account of the 
fame Method; that then, and in fuch Caſe, ſuch Sum or 
Sums of Money as they ſhall or may have received as afore - 
5 _ - faid ſhall be conſidered as Part of ſuch greater Reward, 
Aud deducted therefrom accordingly; and that no Perſon 
mall receive more in the Whole for any One Method for 


| : diſcovering: the Longitude at Sea than the CO —_— 
[ th EPR _ RO Oe 1 e . 1 | 
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By the Commrssroners appointed by Acts of Par- 
luament for the Diſcovery of the Longitude at Sea; 
and for eaamining, trying, and judging of all 
Propoſals, Experiments, and Improvements re- 
. "Ian we whe time. ants. 
982 we have employed proper Perſons to 
Y compute Nautical Almanacs and Aſtronomical 
Ephemerides for the Years 1781, 1782, 1783. 1784, 
1785, and 1786, which will greatly contribute to make 
the Lunar Tables conſtructed by the late Profeſſor 
MAYER of Gottingen (which you have already printed 
with our Authority) more generally uſeful; whereas 
we think fit to employ you to print the ſaid Nautical Al- 

manacs and Aſtronomical Ephemerides : We do there- +» 
fore, in purſuance of the Power veſted in us by Act of 
_  Parziament, hereby licenſe, authorize, and impower 
| you to cauſe the ſame to be printed, together with ſuch 
other uſeful Tables for facilitating the Method of diſcover- 
ing the Longitude at Sea, as ſhall have been conſtructed 
under our Direction, and will be delivered to you by the 
Reverend Dr. NEVILI MAS$SKELYNE, his Majeſty's 

Aſtronomer Royal at Greenwich; and for ſodoing this ſhall 
i our ſufficient Warrant. Given under our Hands and 


5 
Souls the 6th Day of March 1779 | | 
. e SANDWICH (.S.) 


Fi. Nox To- THY 
T. FRANKTLAND (L. S.) 
C. HARDY (L. S. 
| | Fra IE) 
TT ome S. B. Ropney (L.S.) 
To Mr. WILLIAM you Bax KES _(L.S.) 
"RICHARDSON, - _ N.MaASKELYNE(L.S.) 
Printer in Saliſbury T. HoxxsBY (L.S.) 
court, Fleet-ſireet. OT . OMITH | (L.S. | 
JJV Z. WARING (L.S.) 
| | | A. SHEPHERD (L.S.) 
J. MARRIOTT (L.S.) 
1 GREY COO ER (L. S.) 
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To Mr. Jon Novrss, 7. Honxszy 1 1 
) 
) 
) 
) 


d by AQts of Pate 1 


' 7 ak mere eee ner ofa | — | 1 ming or. all 5 
Propoſals, Experiments, and ic re- 
lating to the ſamne. . 


and vend, and to cauſe to be publiſhed and . 
= 3 eg and 1 e i 
ears 1781, 1792, 1783, 1 I I 
together with other ful . Saen — 
Direction) for facilitating the Mette of Hiſcoverin ng the 
Longitude at Sea, which will be printed by Mr. WIX- 
LIAMRICHARDs0Nof Saliſbury-court, e eget We 


W we think fit to eulen you to publiſh | 


do therefore, in purſuance of the Power veſted in us by Act 
of Parliament, hereby licenſe, authorize, and impower 

you to publiſh and vend, and to cauſe! to be publiſhed 
and vended; the ſaid Vanden Almanacs and Aſtronomical 5 


Ephemerides, together with other uſeful Tables above- 


mentioned. For which this ſhall be your ſufficient Warrant. 
Given under our Hands and Seals this 6th 2 8 March 
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_ like Effect, eff, JounMov *r and THOMAS: 
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| 11 its of 2 in pur⸗ 
* oft the Powers veſted in per 
Act of Parliament, preſent” the Public with 
the Naurical ALMANAC and ASTRONOMICAL 
ErRHREMERIS for. the Year 1784, being the 
_ Eighteenth Impreſſion, to be continued annually z 
a Work which muſt greatly contribute to the Im- 
provement of —— Geography, and Na- 
vigation. This Eynemerts contains every Thing 
eſſential to general Uſe that is to be found in 
4 pun Ephemeris hitherto publiſhed, with many 
N — uſeful and intereſting Particulars never yet 
offered to the Public in any Work of this Kind. 
The Tables of the Moon had: been brought by the 
late Profeſſor Mavxx of Gottingen to a e ot 
Exactneſs to determine the Longitude at Sea, within 
2 Degree, as appeared by the Trials of ſeveral 
Perſons who. made Uſe of them. The Difficulty 
and Length of the neceſſary Calculations ſeemed 
the only Obſtacles to hinder them from becoming 
4-off general Uſe: To remove which this.Epne- 
' MER1S was made; the Mariner being hereby re- 
: lieved from the Neceſſity of calculating the Moon's 
Place from the Tables, and afterwards computin 
abe Diſtance to Seconds by Logarithms, whie 
are the principal and only very delicate Part of the 
| Calculus; ſo that the finding the Longitude by 
the Help of the Epnzmns is now in a Manner 
: e nn AT the Time, an Ope- 
6: 1 
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re&ion of the Diſtance on account of Rafradpn and 55 


eit 


formerly 


Parallax, which is alſo rendered very eaſy by either 
of the Two Methods invented by Mr. Lyons: and 
Mr. DunTHorNE, and publiſhed among the Tables 3 
uiſire to be uſed with the EpnzMEenRass; or+by 
ner of the Two Methods annexed to the Eypkk⸗ * 
MER1S Of 1772, 
Method which 
MakixkR's GuiDE ret RILOSOPHICAL: TRANS 
A crioxs, the Firſt by myſelf, and the Second bỹʒ 
Mr. Groxcs, WirenziT; but ſtill more ſo. eee 


being both Improvements of the 
publiſhed in the BRIT in 


GENERAL TABLES for correcting the a 


Diſtance of the Moon and a Star or the Sun Sor. 


the Effects of Refraction and Parallax, computed 


at great Expence by Order of the Commiſſioners of 4: 


Longitude, and publiſhed under the Care of Dr. 
SHePneRD, Plumian Profeſſor. of Aſtronomy: ny” 


experimental Philoſophy at CausR DoE, in 1772. 


By Deſire of the Commiſſioners of Longitude; or 
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contained in the EyHhEMRRIS, and the — 
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culated the Sixteen Firſt Pages of Tables requiſite to 


be uſed with. the ErnzMERIS, and computed the 


Table of proportional 
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in 1770 but the Caleulations of the Moon were 
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[13 [10- 12.57] 0-44 10. 9.45] 0.37 18, 26 1.101: 
i9 [10. 13. 29] ©, 45 to. 11. 10} 0.38 18. 3 o. 50 
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18 » 3+ 34+ 44] 8. 10. 47. 86. 7.53 
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18 | [4 ret. 15. ( N 4. J. 
| I9 Dunſtan. . 20. O enters I at ob, 5, 
| 20 ſcenſion · day. H.Thurſ.| * J 125 & diff. Lat. 34. 
21 On mor. of Aſcen. 5 ret. 2 2. (* H 21. 40 |} 
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Si oum's Right Aſc.] Declin. |of Time.] Dit. 
S Longitude. | in Time. North. Sub. 
g S8. D. M. S.] H. M. S. D. M. S. M. S. S. 
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« * ; 7 
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io M. | x. 20. 22. 10 3-11.41,4|17- $1.45] 3» 55,81? 
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| 14 F. FJC {15 $i $ji& 0,44 
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22 Ba. | 2. 1. 55. df 3.59.15, 520. 34. 19] 3- 40,4 8 
23 Pu. | 2. 2. 52. 40 4. 3.16, 900. 45: 40 3. 356% 4. 
24 M. 2. 3.50. 15 4. 7.18, 820. 56. 40 3. 30, 3 8 
ee, 4.47. 49] 411.21, 31. 7. 18] 3. 24,5 3 
f 5 — — 5,4 
26 W. 2. F. 45:21] 415-244 2]21- 17. 35] 3. 18,1 6 
h. 2. 6. 2, %% .. „ n 
28 F. 2. 7. 40. 21] 4.23.31, 3 1. 37. 3 3. 4,1 2 
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13 f. 9. % „ +36 & 2-1-2343 00. : 
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20 3. 2 39 | — | — 
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28] 7. 8. 0. 57 2. 20, 58, o. 38 Nj24. 4 | 1.23 
31 7.16. Get o. 88 2. 27. 260 0. 68 23.21 1.13 | 
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i. . 30 3. 23 0-2%. 331 „ö Þ 
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13 4 5-16] 1.48 | 3- 9. 7] 1.22 24.31 3. 16 
DD] 4 75-571 4-49 13-12-49 4-21 #4 12 } 3. 9. 2 
J261 4: 10.37! i-F© 7: 34 16; 32t 1. 20 i235 46 1 
JUPIFTER.': 19. 2 
110. 22. 35 9. 558 11. 3, 20 8. 52 811. FT 19. 43 | 
7 10. 23. 7} 0.55 Jil. 4 13] ., 53 [10.47 d 24 
13 10. 23. 39] O. 56 1. 5. 1 ©. 54 10. 31 Jig. 4 
19 10. 24. 11] 0.56 11. 5. 44 . 56 10. 17 18. 43 | 
27 10. 24. 431 0:57 11. 6. 22 6.58 tio. 5 18, 21 
5 SATURN. BY 
T1 9:18. 3c ©. EN] 9.24: 51 6. 9Nfr 7681 2 þ 
71 9-18.46] O. 3 | 9.24. 4]. 8 [21.11 [16,41 | 
113] 9-13.57] e. 7 | 9-23-59] ©. 8 [21.12 16. 17 
19 9-19. 85 ©. 7 / %. 7 [2 14 15.53 
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| | NM A Y "178k. ; 
Noon? Lon-[Moon's Lon-]Moon's La-} Moon's } 
=$|<5| gitude at een. at |- titude at Latitude 
8 218 8} Noen, | idnight. | ue at Midn. + 
F 5’ 5 | 5 
#1 58. D. M. S. 8. D. M: * D. M. S. D. Ms. | 
1 I 83. | $5 25. 38. 57 6. * 81.35. 42 805 6.438} 
+ 2 Wh- 8. 14. 11] 6. 14. 39. 17. 36. 31 13. 4.43 
3 [M. 6. 21. 9. 40 6. 27. 45. 213. 30. 52 3431 1 
I 4 JTo. 7. 4.26. 16] 7. 11. 12. 1214+ 15. is 4.32.38 
s. 7.18. 2:54 24 9 4.5.57 
7 F. 8. 16. 3. 27 8. 23. 10. 514. 68. 14 [4-49-47 } 
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| 13 [Th. 1. 11. 11. 301 1. 18. 8. 5110. 26. 22 NT. 2.5 1 N 
| 14 F. 11. 25. 4. 200 0. 1. 57. 541. 38. 12 2.1155 
15 [Sa. 0, 8. 49.25 0. * 35. 40E- 8. 39 3.12.33 
16 [. 0. 22. 25. 45 0. 29, 10, 1413. 38. 38 4. 1:29 | 
17 M. | 1- F. 51. 59 1. 12. 30: 4814. 20:47 $4.30:23 3; 
| 18 {Tu, | 1-19. 6.26] 1.25. 38. 43/4. 48. 7 14-55-57 ] 
19 [W. 2. 2. 7:28] 2. 6. 32. 33459 52 [4-59.56 | 
20 [Th. 2. 14- 53. 53 2.21. 11. 2604. 56. 15 4-43.59 |. 
2 f. An 22h 16 3 . 35. 2804. 38. 18 4.24.26 1 
22 Ba. 3. 9:42» 14] 3.15. 45-$2]4- 7 37 3-48. 7 | 
25 (Su, | 3- 21. 46. 42] 3.27. 45. 213-2 3. 2.7 
24 M. 4. 3-41-29] 4 9. 36. 302. 36. E. 8.34 
25 [Tu. 4. 15. 30. 43] 4. 21. 24. 45 f. 39. 38 f. 937 
26 W. | 4.27. 19. 14] 5. 3. 14. 5 200. 38. 48 No. 7.27 N 
27 [Th. 5. 9. 12. 20 5. 15. 12, 210. 24. 9 8p. 8 
28 F. F. 11 „% % „„ 361 20; $2 1.57.4 | 
| 29 Sa. 6. 3. 34. 19] 6. 9. 50. 48. 26. 53 12:54-57 | 
30 N. 6. 15. 12. 86 0.22; 4. „ 342 
31 M. 6. 29. 15. 21 7,6 50 — 6. 5 42 0 4: 
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1 72 > erid. | Noon. Midn. fat Noon.jat Midn.] 
1 2 — 2 3 
FFs. u. |D. M. D. M. D. M. D. M. 
| x 8a. 13 9.20 175. 22 | 180. 54 o. 16 NI 2. 42 8 5 
2 |. [14] 10. 4 | 186. 32 | 192.17] f. 4088.37 
3 [M. 15 10.49 | 198. 12 | 204. 1917. 31 1x4. 20 
| 4 Tu. $16] 31. 39 | 210.40 | 217. 167. 1 [19.32 | 
„. [17] 12. 33 224. 9231. 181. 48 [23-49 | 
j 6 Th. 18 13. 31 238. 44 | 246. 24% 5. 29 126. 48 
= 8 E. 19 14. 33254 16 | 262. 277. 41 28. 7 © 
| Sa, 20 15.36 | 250. 20 | 258. 23128. 5 27. 35 
g . [21] 16.37 | 286.20 | 294 726. 37 25. 13 
1 M. [22] 17. 34 | 301. 42 | 309- 3123-25 121.35 
11 Tu. [23] 18.28 | 316. 9 323. 118. 49 "6 7 | 
12 [W. zA 19-17 | 329-41 } 336. 9/173. 12 98 
13 [Th. zg 20. 5 | 342.29 | 348. 42 6. 58 3 g 
14 F. 426 20. 51 354-52 0. 56 0. 278 2. _ 
15 S8. 27 21.37] 7, 2 13. 9} 6. N * 
16 Fa. 28 22. 2619. 21 = Ys 38012. = 37 þ 
17 M. 29 25-16 32. 2 3$. 34j}7-35 j2e. 0 
118 [I.. 4 S | 4514] 52+ 222. 8 23.59 
119 N. 2 . 9} 58.56 | 65. 5512 25.39 26.44 
% Th. 3 . 3 72. 5 8 3327-31 [27-59 | 
121 [F. 4 1.57] 87. 5 94 3 28. 5 27. 50 
j. 22 Ca. 5 2. 50100. 54107. 36027. 14 26. 19 
23 [Su. 6 3.40 | 114. 9120 3005. 6 23. 36 
124 NM. J 4-27 | 126.40 | 132. 401. 53 19. 56 
25 Tu. | 8} 5. 11138. 30 144 . Rd 15. 29 
26 W. 9 5. 53 249% 46 þ} #586 14073. 1 10. 26 
27 Th. jioj 6. 34168. 39 þ 166. * 7-45 4. 50 N 
„„ 14 þ 471-24 | 256. BN} . 458 
29 Sa. 12 7.55 | 182.18 187. 2 . 9 5.35 
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i 2:1. | £5.20 | 15-20 | $6. 19 

3 M. 5. 31 15. 3756. 58 

4 Tu. } 15.42 15. 48 57.38 

5 W. | 15-53 | 15.5758. 16 

6 rn. | 16. 1 16. 5 38. 48 

7 116. 8 16 18 5 12 
ap 16. 12 16.13 | 59. 28 

9 {S. [116.14 | 16.14 | 59-35 | 
10 | 16. 14 16. 1459.35 

16. 13 16,11 59-29.) 
16. 10 16. 7 59.18 
0100-4 1-16-14 5-2 
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CONTAINED IN THE . 
| ASTRONOMICAL and NavuTical EPHEMERIS. 


Ir may he proper firſt to premiſe, that all the Calculations 
of the Ephemeris are made according to apparent Time 

| by the Meridian of the Royal Obſervatory at Greenwich : 
And the Sun's, Planet's, and Moon's Places, with the Par- 


ticulars depending on them in the 2d, 4th, 5th, 6th, and 


"th Pages of each Month, are computed to the Inſtant of 
apparent Noon, or that of the Sun's Centre paſſing the Me- 
ridian of Greenwich, | : 

Apparent Time, at any Place, is that deduced immediately 
from the Sun, whether from the Obſervation of his paſſing the 
Meridian, from his Altitude obſerved at a Diſtance from the 
Meridian, or from his obſerved Riſing or Setting. This Time 
is different from that thewn by Clocks and Watches well 
regulated at Land, which is called equated or mean Time, 
This will be explained when we come to treat of the Equa-» 
tion of Time, | 

The Day is here ſuppoſed, according to the Method of AC. 
tronomers, to begin at Noon, or 1s Hours later than the 
civil Day of the ſame Denomination, and to be counted up to 
24 Hours, or the ſucceeding Noon, when the next Day begins. 


Thus the Day of the Month and the Hour of the Day are the 
To 2 fame 
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| ASTRONOMICAL and NavuTIcAL EPHEMERIS. 
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r may be proper firſt to premiſe, that all the Calculations | 
of the Ephemeris are made according to apparent Time 
by the Meridian of the Royal Obſervatory at Greenwich: 


And the Sun's, Planet's, and Moon's Places, with the Par- 


ticulars depending on them in the 2d, 4th, 5th, 6th, and 
*th Pages of each Month, are computed to the Inſtant of 
apparent Noon, or that of the Sun's Centre paſling the Me- 
Tidian of Greenwich, = + | 3 
Apparent Time, at any Place, is that deduced immediately 

from the Sun, whether from the Obſervation of his paſſing the 


Meridian, from his Altitude obſerved at a Diſtance from the 


Meridian, or from his obſerved Rifing or Setting. This Time 
is different from that ſhewn by Clocks and Watches well 
regulated at Land, which is called equated or mean Time. 
This will be explained when we come to treat of the Equa- 
tos of Tine, + „ a, GO 
The Day is here ſappoſed, according to the Method of Af. 
tronomers, to begin at Noon, or 12 Hours later than the 
civil Day of the ſame Denomination, and to be counted up to 
24 Hours, or the ſucceeding Noon, when the next Day begins. 


Thus the Day of the Month and the Hour of the Day arethe | 


U N ſame 
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I fame in this Method as in the ivil Account at Noon, and 
" from Noon till Midnight; but from Midnight til} Noon they 


ditrer; for whereas in the civil Account a freſh Day is ſup- 
poſed to begin at Midnight, and the Hours to begin over 


Again, in this Method the Day is ill continved beyond Mid- 


night, and the Reckoning of the Hours is continued up to 24. 5 


Thus the Diſtances put down to January 10, 15 Hours belong 
to January 11 at Three in the Morning by civil Reckoning. 


There are 12 Pages for every Month. The firſt Column of 
the firit Page of each Month contains the Day of the Month; 
the ſecond, the Day of the Week expreſſed conciſely by the 


9 


initial Letter or Letters, Sz. ſtanding . for Sunday, M. for 


Monday, Tu. for Tucſday, W. for Wedneſday, Th. for 


Thurſday, F. for Friday, and Sa. for Saturday: The third Co- 

Jamn exhibits the Sundays and Feſtivals of the Church of Eng- - 
land, and other remarkable Days: The laſt Column ſhews at 
Top the Moon's Phaſes, or the Times of new and full Moon, 


And of the firſt and laſt Quarter or two Quadratures with the 


Sun: Beneath are contained miſcellaneous Phenomena, name- 
ly, Eclipſes of the Sun and Moon, and Occoltations of Planets 
or fixed Stars not leſs than the fourth Magnitude, by the 
Moon, as they. ſhould happen at Greenwich by the Tables; 

the Conjunctions of the Moon with all Stars not leſs than the 


fourth Magnitude, Which can be Occultations any where n 


the Globe, between the Latitudes of 609. Norch and 40, 


South: The Entrance of the Sun into the ſeveral Signs, and Z 


a * other remarkable Phænomena. 


be Stars are expreſſed. by Baye:'s Characters of Reference. 
be Conjunction of the Moon or a Planet with a Star, is 
denoted by prehxing the Character cf the Moon or Planer 
to that of the Star, the Lime of the Conjunction being 
placed immediately after. The Caſe is the ſame with reſpect 
to the Occultation of a Star or Planet by the Moon, only this 
is further dillinguiſhed by the Addition of Im. or Immer ſion, 
to fignify the Diſappearance behind the Moon; and Em. or 
merfion, to ſignify the Re-appearance of the ſame. Thus 


84 D F W166. 22/. ſignifies that the Moon will be in Con- 


jonction with the Star & W on the Eigbth Day at 16b. 22/ ex- 


| Sufixe of Parallax 70 And 104. Dy £ 1 Imm. 9h. 14“. Em. 10h. 


25 hignifies that the Moon will eclipſe e N on the 10th Day, 
the Immerſion being at 95. 144, and the Emerſion at 10", 23 — 


* 
? 


apparent Time at Greenwich. 
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The Occultations ſer down are thoſe only viſible at Green - 
wich; the Circumſtances of*which will commonly not differ 
very widely in moſt; Parts of the Kingdom; but in very 
diſtane Places they will differ very much, owing to the 
Change of the Moon's Parallax, or it may become vo 
8 eultation at all: The like may be faid of Eelipſes of the 
Daun, 


f v Iz 


_ Eclipſes of the Sun, and Occultations of fixed Stars by the 
Moon, if obſerved in Places whoſe Latitude and Longitude 
are well determined, may be applied to the Correction of 
the Lanar Tables ; but if made in Places whoſe Latitude only 
is well known, may be applied to the Determination of the 
Longitude of the Place; but for this Purpoſe an accurate Cal. 
cula:ion muſt be made of the Moon's Parallaxes in Longitude - 
tudes of Places, thugh, a. very accurate one, leſs convenient. 
in Uſe for Perſons not much verſed in_aſtronowical Calcuta- 
tions. However, this ought not to diſcourage Travellers or 
Mariners from epdeavouring ta make theſe Obſervations as 
often and as carefully as poſſible, when they Jo happen to 
be at any Place whoſe Longitude they have Reaſon tg think 
has not been well ſettled; fince the neceſſary Calculations 
may be made at any Time afterwards by themſelves, at. 
leiſure, ar referred io the Skill of Allronomers and Ma- 
Eclipſes of the Moon are not liable to this TInconvenience ;- 
th > Longitude of any Place, where an Echpſe has been ob- 


<F 


ſerved, being deduced immediately by taking the Difference 
of the Time cf the Obſervation and that ſer down in the 
Eßpbemeris, and converting it into Degrees, at the Rate of 
159 to One Hour, Sc, or more briefly by Table Pages 6,7. "ay 

of the Tables requiſite to be uſed with the Ephemeris. But, 
a the Beginning or Ending of an E lipſe of th: Moon cannot, 
be generally obſerved nearer than One Mioute, and ſometimes 
Two-or Three Minutes of Time, the Longitades of Places 
cannot. be certainly determined by this Method from a fingle 
Obſervation of the Beginning or End nearer than a Degree. 
It is unneceflary.io meation that even this Point of Exactneſs 
will often be of great Service. If both the Beginning and 
be obſerved, a greater Degree of ExaGA. 
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of Obſervation, * . 
The Two firſt Columns of the Second Page of the Month 
contain the Day of the Month and Week as before; next 


If the Time given be that o 
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Oceultatiens in ſome inhabited Parts of the Globe, are evi- 
dently defigned to inſtruct Mariners or Travellers to look out 
frequently for ſuch Obſervations; Which if they happen to 
prove Occultatiors, and are carefully obſerved, will afford 


n 
A 
A 


- 
*. 


a certain Means of determining the Longitude of the Place 


* nt 


* 


follow the Sun's Longitude, right Aſcenſion in Time, Decli- 


nation, and the Equation of Time, with the Diffefence from | 


Day to Day. 


Ihe Longitude of the Sun is made uſe of in moſt of the. 

Tucceeding Calculations of the Ephemeris, and may ſerve 
either to verify them, or to make other ſimilar Calcula- 
tions at a different Time of the Day. Particularly it may ſerve, 


with the Help of the Moon's Longitude, to find the Diſtance 


of the Moon from the Sun at any Time, independent of the 
, Diſtances contained in the 8th, gth, 10th, and 11th Pages of 


the Month. To find the Sun's Longitude at any Time dif- 
ferent from Noon, Proportion muſt be made according to 


its daily Increaſe: Saying as 24h. is to the Hour from Noon 


reckoned by the Meridian of Greenwich, fo is the daily 
Variation of the Sun's Longitude, to a fourth Number; 


which added to the Sun's Longitude at the preceding Noon, ON 


$55. HY 


gives the true Longitude at the given Time. 
a Meridian 


different from 


e 


Greenwich, it mult be firſt reduced thereto, by adding or 


_ Tubſrafling the Difference of Longitude turned into Time (at 


15 Minotes, or more briefly by Pages 6, 7, and 8, of the re- 


quiſite Tables) according as the Place is to the Weſt or to 
; vt e Eaſt of Greenwich. Example 7 Suppoſe any one ſhould > 
want to know the Sun's Lovgitude, January 19, 1767, at u. 


3; .. deing in 219. 15', Longitude Eaſt of Greenwich. The 
Jifference of Longitude turned into Time by Table Page 
is Eaſt of Greenwich, leaves 3*. 10/, for the Time reduced to 
the Meridian of Greenwich. The Sun's Longitude the pre. 


ceding Noon is 92. 299. 18. 2% and the following Noon is 10% 
99. 197. 4. the Difference is, '1®, 17; 2% or 61”. 2%, the daily 


Variation. Then ſay,as 24". is to 3", 10, ſois 61. 2½t0 8,37, 
which added to g*, 29®, 18“, % the Sun's Longitude on che 


the 


2 


1 8 


6, is 1d. 25 / which fubſtracted from 4". 35% becauſe the Place 


preceding Noon, gives 96. 299. 26. 57 the Sun's Longitude ar 


a. ti 


1 "Tt 149: 3 
the Time given. In ike Manner any other of the following: 


Articles is to be found by the Help of the Ephemeris. 
The Sun's Longitude ſerves alſo to compute che Aberratlon 


1 of the fixed Stars and Planets. 


The Sun's right Aſcenſion in Tinsris is uſeful t to the ba! 
| cal Aſtronomer in regular Obſervatories, who adjuſts his 


Wy Clocks by fidereal Time. It is alſo uſeful to him for convert- 


ing apparent into fidereal Time; as ſuppoſe that of an Eclipſe. . 
of Jupiter's Satellites, in order to know at what Time it may 
de expected to happen by his Clocks: For this Purpoſe, the 
Sun's right Aſcenſion at the preceding Noon, together With 
the Increaſe of right Aſcenſion from Noon, muſt be added to 
the apparent Time of the Phænomenon ſet down in * enn 
meris. 
The Sun's right Afconton-i in Time ſerves alſo to computs-: 
the apparent Time of a known Star's paſſing the Meridian : 
Thus, ſubſtract the Sun's right Aſcenſion in Time at Noon 
from the Star's right Aſcenſion in Time, the Remainder is 
the apparent Time of the Star's: paſſing the Meridian nearly ;- 
from which the proportional Part of the daily Increaſe of 
the Sun's right Aſcenſion for this apparent Time from Noon 
being ſubſtracted, leaves the correct Time of the Star's paſſing 
the Heridian. 
Hlence the apparent Tine may be found from an obferved 
Altitude of a known fixed Star, ſuppoſe one contained Page 
4 or 13 of che requiſite Tables; ; ner be explained. aw | 
ae 
The Sun's rinks Abafon:i in Tied i i Aldo teln for com- 
puting the Time of the Moon and Planets paſſing the e 
Jian, as will be ſhewn under their proper Article. 
The Sun's Declination is neceſſary to find the Latitude,.. 
Whether at Sea or Land, from the Meridian Altitude obſerreds- 
it is alſo requiſite for fading the Latitude from 'T'wo Altitades 
obſerved with the Interval of Time meaſured by a Wateh; 


= ng ſerves for computing the Sun's Azimuth, having bis Alti- 


tude and the Latitude of the Place Wer in order to ſind the 
Variation of the Compaſs; it is required jointly with the La- 
titude of the Place and the Sun's borary 185 to compute his 
Altitude, if neglected to be obſerved at the Time of taking the 
Moon's Diſtance from the Sun for finding the Longitude, bei 
ufe ful to facilitate the Calculation of the Effect of Refraction —. 4 
Parallax upon the Diſtance; it is alſo neceſſary to caleulatethe 


| * Tm from anobſervedAlityde N at a Diſtance 
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the Time of the Sun's Setting or Riſing ; which, though. a leſs. 
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f:om-the:Meridianthe Latitude bei ng given ; or te eomputs 


accurate Method chan the former of obtaining the Time, may 
yet be uſeful when that cannot be had. For any of theſe Pars, _ 


poſes, the Sun's Declination moſt be found to the Time given 


nearly reduced to the Meridian of Greenwich, making Pro)! 


ee according to the daily Increaſe or Decreaſe, in like 
Manner as was ſhewn with reſpe& to the Sun's Longitude. 


Phe Equation of Time is a Correction, Which added 4 | 
ſubſtracted from the apparent Time (according to its Title at 
the Top of the Column] gives equated or mean Time, or that 


which ſhould be ſhewn by a good Cleck or Watch. Ap- 
parent Iüume is that which takes its Beginning from the Paſſage 
of the Sun's Centre over the Meridian of any Place; and had 
the Sun no Motion in the Ecliptie, or was his Motion reduced 


to the Equator or in right Aſcenſion uniform, he would always 


return tothe Meridian-atter equal Intervals of Tim. But his 
apparent Motion in the Ecliptic being continually varying, 
and his Motion in right Aſcenſion being rendered further un- 
equal on account of the Obliquity of the Ecliptie to the 
Equator, from: thele Cauſes it ariſes that the Intervals of his 5 
Return to the Meridian become unequal, and the Sun will gra- 
dually become too flow or too ſoon to the Meridian for an 


equable Motion, ſuch as that of Clocks and Watches ought 


_ "This Retardation: or Acceleration of the Sun's eoming to 
the Meridian is called the Equation of Time, and is contained 


in the Jaſt Column but One of Page 2d; and when applied 
according to its Title to the apparent Time, or that deduced 


_ 3mmediatelv from the Sun, gives the mean or equated Lime, 


whence the Error of a Clock or Watch may be found, and, if 
required, ir may be correcte. „ fo 
Ik it is propoſed to convert mean Lime into apparent, 
this is done by a contrary Proceſs, by applying the Equation 

Time to the mean Time given, with ite Title or Sigh. 


_ Changed ; viz. ſubſtracting inſtead of adding, and adding in- 
Redgof lee wnngen att to nobanss 
The Equation: of Time being ſet down in the Ephemeris 


ſor the Noon at Greenwich, Proportion muſt he made accord- 
ing to the _ Difference, to find What it ſhould be at any 


wen Time reduced to the ſame Meridian, as in the preced- 


. 


As often as it may be 3 to 3 any | Caloutations | 
from! aſtronomical” 
Time 3 it is neceſſary firſt to apply the Equation of -Time 
thereto. to convert it into mean Time, the Tables being dif- 
poſed according to mean Motions. Thus the Articles con- 


tained in the Ephemeris anſwering to Noon were computed 


to ob, increaſed, or 24 Hours diminiſhed, by the Equations of 


Time: And the Moon's Places ſet down for Midaight were 


dcomputed to 12. A or ann by the Aan, of - 


Tims. MY 8 
| What has.. been. ewe concerning: the Equation of Time 


chiefly reſpecis the Aſtronomer, the Mariner having nothing 
to do with it in computing his Longitude from the Moons 
Diſtances from the San and Stars obſerved at Sea with the 
_ Help of the Ephemeris, all the Calculations thereof being ad- 
d to apparent Time, the ſame which be will obtain by - 
the Altitudes of the gun or Stars in the Manner hereafter : 
> Ruvaf Watches. h upon Mr. John N r | 
3 Principles ihould be brought into Uſe at Sea, the 
apparent Time deduced from an Altitude of the Sun muſt be 


corrected by ” Equation-of Time, and the W . 
w : 


found: compared with that ſhewuu by the Watch, 

rence will be the Longitude in Time from the Meridian — . 

which the Watch was let; as near as the Going of he aten ; 

van be depended upon. 1 5 
The Equation. of Time is mw in the. Manner: © i: ; 

| plained in my Remarks upon that Subject, in the Philoſ. 
ranſact. Vol, liv. P. 342 for the Year 1754; namely, by 


. 8 the Difference ot the Sun's true right Aſcenſion, and | . 5 


bis mean Longitude corretied by the Equation of the Equi- 
noxes in right Aſcenſion, and turning it into Time. at the 
Rate of 1“, to 15/ e, The Equation. of Time will be 
additive or ſabſtractive as the Sun's true right Alcea » 85 
amen or leſs than his mean Longitude. ; 
The Semidiameter af the Sun, Page 3 zd, 18 neceſſary. to re- 5 
3 the obſerved Altitude of his upper or Jower: Limb to that 
of tne Centre; alſo to reduce the obſerved Diſtance of the 
Moon's neareſt-Limb,{rom the Sun's neareſt Limb to the Diſ- 
tance of the Centres. It is alſo ulefut to Aſtronomers to 
verify or aſcertain the Exattneſs of the Scale of their Micro- 
meters, by Compariſon with the Meaſure of the Sun's hori- 
00 EI This Pr. dice is particularly uſefal in ſolar 


ables, and the Time given be apparent N 


e Rs 


WWW 


Eclipſes, when the Diſtance of the Cuſps or 2 
he uneclipſed Part has been meaſured with the Micro- 
meter. The Semidiameters of the Sun in Mayer's Tables, on 
Which all the Calculations reſpecting the Sun and Moon are 

> made, ſuppoſe the Semidiameter at the mean Diſtance: to be 
162% 8. which Mr. Mayer ſays he deduced from above 130 
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Obſervations taken with his Six Feet mural Quadrant, which 


gen by his late Majeſty, and was made by that ingenious 


5 


Artiſt the late Mr. John Bird after the Model of the Eight 


Peet mural Arch, which he finiſhed for the Royal Obſervatory 
nut Greenwich; and put up there in the Year 1750. Mr. Mayer 
made his Obſervations with his Six Fee tmural Arch, from 

the Vear 1756, to the Time of his Deceaſe; with it be ſettled 

_ . the mean Obliquity of the Ecliptic to the Beginning of the 
Fear 1756, at 23% 28', 16/7 which Dr. Bradley ſettled by big 

' Obſervations made in the Vears 1750 and 1951, at 239. 

28.18%. The Difference is agreeable to what ought to ariſe 


from the gradual Diminution of the Obliquity of the Eeliptie 


. Teemed to him not ill adapted to the Purpoſe. It may not 
be amiſs to take this Opportunity to remark, that the Qua- 
drant here mentioned was given to the Univerſity of Gottin- 


at the Rate of about = a Second in a Year, The fame In: 
ſtrument he alſo uſed in ſettling the Elements of bis ſolar 
Tables; and it is moſt probable that with the ſame he ſettled 
Bis Table of Refractions at the End of his ſolar Tables; the 
Agreement of this Table with Dr. Bradley's, ſee Page 2d'of 
_ requiſite” Tables (being both ſuited to the ſame Temperature 
_ of the Air) is ſo great, that they ſeem rather like One and the 
mame than Two different Fables, 
The Time of the Sun's Sediameter paſſing the Meridian, 
ſerves to reduce an Obſervation of a Tranſit of the preceding or 
ſubſequent Limb over the Meridian to that of the Centre, when 
Gre was obſerved. It ſignißes a Portion of apparent Time, 
dr even mean Time, the Difference being abſolutely inſenſible 
upon ſo ſmall an Interval. It is found thus: Increaſe the Sun sSse- 
midiameter in the Ratio of the Coſine of his Declination to the 
Radius, to find his Semidiameter in right Aſcenſion, which turned 
into Time at the Rate of 1”. to 15%, and 1/7 to 15%. gives the 
Time required. The Sun's Semidiameter in right Aſcenſion i, 
1s readily found by adding the Log. Coline of his Declina- 
tion to the logiſtic Logarithm of his Semidiameter, the Sum 
zs the logiſtic Logarithm of his Semidiameter in right Aſcen- 
Kon; which divided by 15 gives the Time of his Semidia- 
| 5 i „%% ol meter 
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| Obſervation is mache be regulated according to- the fderi l! 
Time, this Quantity muſt de increaſed in che Ratio of 3668 


3 


6, if great Preciſion is required. 


Means principally that Geography has been ſo much reform- 


Places determined to equal Accuracy with the neareſt. It 


was hoped that ſome means Might be found of uſing proper 
” 2 on Shipboard to en theſe Eclipſes; — could 3 
- this be effected, it wauld be of great Service in aſcertaining 
the Longitude of a Ship from time to time... In my Voyage 
to Barbadoes: under the Direction of the Commiltioners. 
. Longitude, 1 made a full Trial of the. late Mr. Irwin's he . 
Marine Chair propoled for this Purpoſe, but found it torally., 
impracticable to derive any Advantage from the Uſe of itz | 
and, conſidering the great Power requiſite. in 4 Teleſcope for = 
making theſe Obſervations well, and the Violence as well as. 
trreguſarities of the Motion of a Ship, 1 am afraid the com- 
' plete Management of a Teleſcope on Shipboard will always 
kemain amoog the Deſiderata. However, I would not be un- 
deritood to mean 30 diſcourage any Attempt founded upon.” 
Tn ne 


| i the Time of the Sun's Semidiameter paſſing the Me-“ 
vidian may be alſo found the Time of its paſſing the horizontal _ 
or vertical Wire of a Quadrant or Sextant, which on ſome 
Occaſions may have its Uſe. The hourly Motion of the jun _ 
is uſefal in computing ſolar and lunar Eclipſes ; alſo in cor: 
recting the aſſumed Longitude of the Ship, in order to find 
the Time from an Obſervation of the Diſtance of the Moon _ 
from the Sun, independent of the Diſtances contained in be 
Nautical Ephemeris; See Britiſh: Mariner's Guide, Page Yo 5 
and Table at the End of the ſame, Page 25, which 18 4 '- 
copied at Page 14 of requiſite-Tables. The Logarithm of . 
the Sun's Diſtance is uſeful in the Calculation. of the Pisces 
of the Planets and Comets. The Place of the Moon's Node 
ſignifies its mean Longitude, and is neceſſary for finding the 
Equation of the equinoctial Points bath in Lon itude ank 
right Aſcenſion, the Equation of the Obliquity of be 
Ecliptic, and the Deviations of the fixed Stars in right Af. 
cenſion and Declination. ) 8 
The Eclipſes of Jupiter's Satellites are well Know to af- . 
ford the readieſt, and for general Practice the beſt Me 
ſettling the Longitudes of Places at Land; and it is by their 


. meter paſſing the Meridian. If the Clock by which the : = 5 5 : I 
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end within a Century paſt, and the Poſition of the moſt diſtant.. _- 
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wth 


; for oblorviny db Lelipſes er p 


ns Pont ang: are common ron reſaging eleſcopes; from i 
ne 


20 Feet, reflecking Teleicopes of 18 inches or uo Feet focal 


_ Levgth, and Teleſcopes of Mr. Dollond's Conftrodion-with © 


Two Object Glaſſes from Five to 10 Feet; or, which are 2 
more conveniert, thoſe of 46 Inches focal Length; con- 
ſtructed with Three Object Glaſſes, Which are a8 ho eel 
as reflefling Teleſcopes, and perform as much as thoſe which” 
| he makes 5 16 Feet with TWO Object Glaſſes. + Th 
Tue ficlipſes of Jupiter's Satellite; are obſerved by e 
: mers at Land, as well in order to 3 Materials for”. 
_ improving; the. Bheories and Tables of their Mocions, as for 
the ſake of Compariſon" with the correſponding Obfervations 
which may be'made by Perſons in different Parts of the Globe; | 


whereby the Longitude of ſuch" Places will be accurately uſ- * 
KCextaired, It is indeed to be lamented that Perſons'who viſt 


— diſtant Countries are not more diligent to moultiply Obſerva- 
tions of this Kind, for want of which; the Obſervations made 
by Aſtronomers in eſtabliſhed" Obſervatories" loſe: Half 7 
| Us, and the Improvement of 'G.ography ſeems to be at a 
| Stand. Hut it is to be hoped that an Emulation will fpring 
mong 'thaſe who may have Opportunities of renderin 
ſo uſeful a Service to the Public, to incite them to watch dili- 


gently for the Occafions of obſerving theſe Eclipſes carefelly; 0 


<Gealarly of the Firſt and — which are moſt exact ſor 
the Purpoſe. The Echpſes carefully calculated and ſet down in 
the Ephemeris, will ſerve to advertiſe them and Obſervers n 
I; general ofthe Times when they-ſhould attend to theſe Obſer< 
_ varions.” The Perſon who ſhatl be onder any Meridian different 
From Greenwich; muſt turn his Difference of Longitude inta 
ITime: See Table Page 6,7, and'8, and add it to r fubliract 


3 


it from the Time of the Eclipſe ſerdowni in the Ephemeris, ac? ” 


cording ab he is to the Eaſt or Weſt of Greenwich, to find tbe 


. apparent Time at which the Eelipſe wilthappen at his a 5 
__  61an; nearly. He moſt further rake care to vegulate his Waten 


or Clock by. 


: ent Fime, or atleaſt to know the Difference, 
us well in or 7 to appri rine him of the Time to look out for 

the Felipſe, a8 for a ertaining the apparent Time exactly 
at which: he Wan 28 it. bow ep ET" of _ On * 
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© by(Reflefion from a Baſon/of Wager or Quick flver; er 6 


1111. ˙ the Obſerver haven open/Proſpett, 


. and is not elevated above 5 or 500 Feet above: the Levelof = 


the Sea. But, if Opportusity does not admit of taking equal 


r berdevermioed. from-One Alte 
min am any of the Methods above-mentioned, nt leaſt Two 


* 


or Three Points of the Compaſt diltant- fam che Meridian. 


— to. the Eaſt-or Welt the bener;” the Larizade 


known, or being found+ by Obferustians 
of the Meridian A 


= 5 5 meide better to take ſeveral Altitudes in ander to take a 


Mean of the Reſalts for grester Certuinty. And if one Star 


doe obſervedtothe-Ralt and the ocber:t0'the Wet of the Me- 


_ ridian, the Time will be determined wich rather pore r- 
tainty. The Manner of computing the apparent Time em 


r «Star will be thewn wheniave 


: 3 Stare by the Help af the Rphetetiss. 


Sui oe Bight Minutes: before that-of the ene 


| come 10 treat of the- Method. of findi 


| g the Longitude by the 
| Obſervations: of the Diftance of the M 


en en bade 
6: whoſe. Loogitade is, mell 
| known, ſhould be ſettied at his Teleſcope Three Minutes le- 
_ fore the expected Time of an Immerion-of. the firſt Satellse 3 


The Obſerver being iv 4 Place: ef Joogh 


© .. $elllitess and = Quarter of an; Hlourior-more Detonel at af the 
r ͤ Uncerralory OFAnEir” 
1 Theories 3 but, if the Longitade of the Plage is very; vager- 


tain, be muſt begin 10 loch dat forthe Eclipſe-proportien- 


| de 3 Degrees, anſwering to d Minutes e Pine he ne 
/ = men I 
_ . rioned; above. Neverthelefs, when be has bee Gnus 


rr from. ther Body of Jopner© 
VV aches nearer to his Body. Befoce the Oppol 


* 


dane an ee and ee 


Dan of the Sai as Rereanada a PerieNe. 


© +. Tables, he may allow the ſame; Gorreftion: 0 the-Caloula- - 
duns of the Bphemeris ſor {everal Manthe, which willadver- 
iſe bim very nearly of the Time of expeQingthe Ecliplesof _ 
LEP the ſame Satellite, and- diſpenſe with bus attending ſo long. 55 
T be lmmerſions Ggnify the Inſtant-of the Diſappearance te 
© the Sacellite by n rue the Shadow e Jupiter and ne 


Emerſions ſignify the firſt. Inſtant of i Appearance ad com- 


irg out of the fame. They generallg happen ben the Satel- 


vear the Oppoſition: of Jupiter of the Sun, when the Sl 


X 2” 


 -- 


* * ; 


5 1 dee 


111111 if att afronomical 
- -. we 'ObjeRs, the Appearances” wilt be directly rhe con- 5 
r y of the”... 
Win Satellite are vilthle; And After the Oppoſition,” the Emer- 


mis only; The ſume is 1 Caſe with refpect to 
 ,, -* -*rhe Tecond Satellite; boththe Phanomena of the fame clipfe” 


. are frequently obſervable in the To outer Satellites. The” 5 ; 
- Tmmerfiovs and Emerfions marked with an Aﬀteril in —_ N 


_ *+Japiter is 85, or 10 above the Horizon of the Place, and — N 
un as" much below it. This niay be done near enough ba 
een Globe? Otherwiſe, the Time of the Sun's Riling ae 
Sein may be on for an) Latitude by a Table of fem: 


. _"Ephemeris are thoſe viſible ut Greenwiet,” ö | 
To know if an'Eeliple wilt be /vigblein 1 


/// % J the popular 

. nocfs Compal Rectißed, and many other Books; the Time 

of Japicer's Rifing and Settin 55 3J2.,T 8 

ian and Declination ſet deon 

in the Ephemeris, ith the'Help of the ſame Table-of temi- 
+ dibroal Arcs; adding or ſabltracting the Temidiurnal Are 


© Time of bis paſting the Meri 


„ - anſwering to che ſame Declination' of the gun: Remembering 
r Declination and the Laritude'of the 
Pluie are" of ie fame Debomination; the femidiurnat Arc 


lt be more than Six Hours, and if they e eng no. 


2 5 _ + Hominations, will be leſs than Six Hoors, ©+ 


GT © ** The Inimerfion or Emerfion'of any Satellite being ear on 
8 0 eee in any Place secording to apparent Time, the Lon- 
A itucde from” Greenwich is found immediately by taking the 
| nr the :. Difference of the © Obſervation from the correl onding Time 

1 ſbeyn! in the Ephemeris, Which muſt be turned into Degrees, 


ef the Ephemeris. Pw | 
Example Soppoſe an Eerkon 6f the Gr: date 


5 0, / / apparent Time: Phe Time dy the Ephemeris 


r 6, 7,/and $7 and will be Eaftor Welt of _ 8 
Greenwich,” as the Time obſerved i is "more? - Teſs than _ 


whos 
be obſerved at the Cape of Good Hope,” May 9. „„ 


being gf; 32 12%, the Difference 4s 1 43.33%, whenee by 5 


„ able Pk 955 6. 7, and 8, the Longitude of the Cape ſhould 
> We 189; 23%15/!, Eaſt of Greenwieh, becauſe the Lime ſup- 
| fed to blerved x At the par is more hie Uar oy the 
Eptemens, MIS Je e Rel Ne Ee. 


7 omg 401 — the ofgon on ee 85 „ 
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ipſe of a Satellite of Jupiter. 


. 


PORE 


made under a well-known 


Wien, ieto be preferred to the Calealations/of the Epbe- 
. -  _  *merls for comparing with\an Obſervation made in a Meridian 


_ whoſe Longitude is required: but if no correſponding Oblec- 3 
obtained, . as. is. frequently the Cale, it will be 


_ - vation can 


|» beſt-20- find, what Corredtion the Calculations of "the Ephe-. 7 


eee en | | 
 » culation; of. che'given Eclipſe in the 


agitudes and Latitudes of 


"= 


almoſt by eee to an actual Obſervation. __ 


obtained; which Correction, applied 5 the Cal- 


—_ 


Epbemeris, 


1 ĩͤ to logk:tfor them wn the Heavens, and. 
1 Places may be convemently ſettled by comparing 
| 5 RE then with fixed Stars by the Help of a Micrometer in a Tele- N 
| in the. molt important 


C3 


dene of their Orbits, where it is molt material-to obſerve - 
wen, They alloierye to enable Perſons.leſs {billed e dil. 


4 


 tipgoiſh them from the fixed Stars, 


pl bw 


+ 


e of paſſing the Meridian 
die Aſtronomers who are farnibed with 


Ioqramentz well fixed in the Meridian, Ir ſetring ther Tollru-. „ 


Their Dechnations and ©. . 


„„ 
Quadranrs aud Franke 


5 wen e eden g cheir right Aſceaſions and Declinagions, 


| "The apparent Time of a Player's paiſivg the Merigan may. „ 


© Hated from-its Longitude and Labtude, 


Aſcenſion being calcu-, 
and turned inte Time, 


e find the Time of we Planer3;paiing the Meridun nearly, . 


Which call T; take the Difference of the. O and Flaners daily 


Y 5 . - Variations in right Aſcenſion in Time, if the Planer i .. 1 
„„ greffivein right Aſcenſion, or the Sum if iris retrograde, which = :: 


Call & ; then ſay, by the Rule of Proper 


* 


-= 
2 & 
* 


r. ͤ eand Ta: © will be the cored Tims 


r — The upper Size arena 


VV uled both to X and e if the Planet's-progreifive Movon in 


right Aſcenſion be greater than that of 


Lu che lower Sigus are to.be made ale a, 


the Sun in any th 


Bat perhaps it may be found more readily by. continoal 


* 1 


= * Cayenne follows: Take the proportional Part of the 


eee | 
W Aſcenſion, auſwerin 


# 


to the Time of the Pla 


ner's ating. N 


the Meridian, found nearly, in Proportion to 24". and take a 


a 


___» _  » forther like proportional Part of this proportional Part ; and 
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all theſe. 
paſſing 


N Sun, etherwile. fubſtraQed, gives the apparent. Time of the = 5 1 8 
Fee Let it be required ie dd the Time. « 
Maos Fanz Jay 1. 1 

ns right Aſcenfian in Time 


paſling the 


_  , ſequent: Noon. For: the Planets, it will be {afficient to take 


5G Ry 
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___  » palling the Meridian, afford the like 
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give 4. 2, , the apparent Time 
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8 
33 


beſides, For e ties ae of dea Procifion, hs MCs Tam" HEE 
Niue, Latitude, Right Aſcenſion, Declination, . Semidis. 
miete horiven wal Fa er, JX ( 
2 - _, Logarithiny are” n twice's Day, to Noon and ie 

night, and may readily be inferred to bu | intermedince * „„ 

win the greateſt Exa@nels. e 

____ © Bxample: Let it be required10 find: the Moon's L „„ 
5 aud Latitude, e. jay 16, 176% ar 16% 2/167, Fiſt to 
I ”_ the Lon zitude. * Mood 5 Longicude, Tall 53 _ EEE. 
ES rhe Dien bg 5 423 is tbe Moon's Motion f. 112 . „„ 
? mu then. by tie Rule of Proportion, . — 
5 F 128. 1; to N. 227, 16% (che Exteſs of 16%, 22 . J 
* , K which added nm => nl 
_ __ ___ 06% 267, 259% the Moon's 'Lovgitude at 12". gives ... 
16.6%, the Moon's Tewes nearly; but this moſt be che = 
Tp reded on account” of the Moon's: v w—_ Motion in 

_ Hears, by Page 1 of Requifite Tables; for this Purpose te 

_— out of the Ephemeris the Two Longitädes of the Moon net 

== _ *_ preceding” the given Time, andthe: Longitudes immediately vo 
5 1 3 and ſet them W ae e * EL YO 

VVV | a 7 
VVV 8 ut _ MY 15 5 | 

V is we 11.29, 29.34 
Midnight o. „40. 25 


1 I Noon 0. 13. 47+ 255 
| 5 = NE O. 20. 5 1.27 


. vs their Di EY WY as 75 495 
| take the — dete Biff ene, or ba 24 krences, 
CCC take their Mean which is 725 6% Now 
Mn oor 1 ti orrection in Page 1 1 of cal e& anſwer. _ 4 
____ Iog to 4.22 aſter Midnight; found on the Side, and 3.36% — ol 
21 Top, 21 will be found under a and - 28/7, under 4.1 5 
ide Difference is 7%, when zo will require 3%, and the 
EE FOES, Correction fought 1s 2404 H=25", which, according to 
"> the Remark at the Bottom of the Table, muſt be added (be- 
1 _____- cauſe the Motion in 12 Hours or firſt Differences are deres 
Joy to 0?, EF Is Bs Pp ORs nk found by een 
ff 1 e — 


ES, gre . my RE 5 


1 "ow i B. Itthe "firſt Differences of the Four 8 of the... 
Moon taken out firſt increaſe. aud then decreaſe, or, vice. = 
vera, firſt decreaſe and then increaſe, take Half the Piffer - 


which it is de. 1 9 1 8 


| ence of the Two ſecond Differences for the Mean ſecond Dif-. . 2 3 | 


* ference, with which take the Cotrection from Page 11, and 
add or ſubſtract it as the Firſt firſt Difference 1 15 e leſs . 
than the Third firſt Difference. 

To find the Moon's Latitude, Take: out of the Ephemeris the. 5 


Tes Latitudes preceding and Two following the given Time, T | 


and fer them down in Order, and take their firſt and ſecond 
Differences, and the Mean of the Two ſecond Differences; find 
the proportional Part of the Middle firſt Difference +". eat 
dc the Hours and Minutes, Ft. of the given Timeafter Noon or 
. _ Midnight; which correct in the following Manner: Entering 
| Table Page 11 with the Hour from Noon or Midnight on 
Lp Side, 3 the Mean ſecond Difference at Top, take out 
the correſponding Number of Seconds, which added to or 
ſubſtracted from the proportional Part found above, ce nn 
ag the Motion in 12 Hours or. firſt Differences are decreafing 
or increaſing ; or, more generally, according as Firſt firſt Dif- 
ference is greater or leſs than Third firlt Difference, gives % 


oportional Part correQed ; which now added to or __ e 


Aracted from the Moon's Latitude at the preceding Noon or 
Midnight, as: the Latitude in theſe 12 Hours is increating or 
 decreafing, gives the Moon's Latitude correct. 
| Example: The Moon' : Latin is N Jay 16, 1. 
We 16”. „„ 


OS 3 Ss ——— iſt it Dif. 2d Dif. ad Dif. 


Midnight 4+ 49. ws. 770. 
17 Noon 5. 3. 26 4 3. 2 2 4. 44 | 4+ 40 15 ; 1 5 . . 
Midnight 5. 1 25 IS: * 25 i W VVV 


| The Moon's Latitude July 16 at Midnight bas 4 4 * 
36 N. and the CORY. in * nent Ins Bing * 2. . 


Gy * . a wok ; 
4 4 : : . 
; 8 5 
1 . 
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SS $2 As da 9 240 16% 8 Nt; LG 5 dat this 
mut be corrected by adding 33/1. 2 Correction e Tm + 
I, anſwering to the Hour 4. 22/, and the Mean ſecond” os 
1 Difference 44 40/7, becauſe the firft- Differences/aredecreafing, EE EL 
odr rather becauſe the firſt of them 18, 26% is greater than” = 
NS laſt of them /. 6%, Nan et: the proportional Part %%% ͤ ¾ↄ 
I „„ 5, % C 33 35% Which added to 4% 49% . EE 
; 36% gives 4. 357. 117 N. ate Moons: Latitude correct | „„ 
KRNemarbes on ſome Cireumſtances neceſſury to Weed %%ͤ;ũ ⁰ĩ (0“⁵ꝗꝙĩ 
to, in order to obtain and apply che Correction of ſecond Dif- Br 
ferences rightly in computing the Moon's Latitude. . 
{Tf che Moon's Latitude taken out of the Ard a „„ 
5 Nook: and Midnight changes its Denomination from North © 
 - 3 or from South to North, the Sum er. Two Lat. 
tmeteucdes of contrary Benominatidns, where the Chan N eee es 
a Ned es the firſt Difference in that Place, BRAS — mn 
RE”. the Three firſt Differences firſt increaſe and then de⸗ ET iS 
. e or vice verſa, firſt decreaſe and then increaſe; Haff = 
the Difference of the To ſecond eee is: pr 5 . 
| for the Mean ſecond Difference. + — 05 A 
III. If che Series of Four Latitades 3 out W 50 firſt | : 
55 Mafeafe and chen decreaſe about the Moon's greateſt . + 
take the Sum of the TWo firſt: Differences #tanding on eck 8 
Side of the greateſt Latitude for the ſecond Difference in that „ 
Place; correct the Moon's Latitude at Noon or Midoight by „ 
the fimple 3 Part firſt found; and to the Latitude 
ſo corrected; add always in this Caſe che Correction from 
5 55 Table Page on, anfwering to the Mean of the FT wo ſecond. 5 
 ____ Bites 7 
. | HhBefore I quit this Subjekt of Kerpen by foept DiF- EE 
 ferentes; I ſhall point out another Method, by which the 
- ſame End may be obtained more readily, and wirh fewer 
Rules, by thoſe who are well acquainted with algebraic 8b: 
traction and Addition, and the Manner of applyivg the Signs 
in thoſe Operations. Subſtract each Latitude from the fol- 
low ing for the firſt Differences, to which prefix the Sign — if 
the Latitudes decreaſe ; and ſubſtract each firſt Difference, 
mus found, from the following one of the ſame Order for ts 
ſecond Differences. Half the Sum of the Two ſecond Dit- | 2 
15 ferences ſtanding on each Side of the Interval to be interpo = 
lated, is to be accounited the Mean ſecond Difference; the W 
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_ if the Four: 
tion, call the ſecond Lat 
nomination —. 


wo of t e Month, may be all found correctly by even Propor- 
tion, without, requiring any Allowance on Account of ſecond 


N 
3 
n 
N 
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% „ 
bee Operations are to be performed, 1 che Signs hs 242 
One” as in algebraic. Subſtraction and Addition. Noe 


iven Latitudes change their Denomina 
tude +, and thoſe of a Ns De- Þ „ 


"The Moon's Declination + may be ed. at any Hour in be 


| ſame Manner as her Latitude; but as the Correction aifng. 
from ſecond Differences will never exceed 2x, this may be 
neglected on moſt Oeccaſions; but if any one is deſirous to 8 | . 1 


tain the Declination true to a Minute, * po es 1s 


- applied, as ſhewn above. 


The other Articles of Page 7 n, and © ix, . the Moon's eight. = 


DD Aſcenſion, her Semidiameter, horizontal Parallax, witk its 


Logarithm, and the Diſtances contained in the Four laſt Pages 


Differences, The proportional Part of the Moon's Langitade, — c 
Se. for any Hour, may be found very readily by the Help of 2 


12 e Table of proportional Logarithms at the End of the requiſite 
a 


bles; for which conſult the Explanation of thoſe Tables. 
The Moon's Longitude and Latitude are uſed in compu os 


s her Diſtances from the Sun and Stars contained in the Four la 


Pages of the Month, as well as in the Appulſes to Stars pointed _ 4 
out in Page 1, and, jointly with her Parallax and Semidids _ 
meter, are neceſlary. or computing the Eclipſes of the Sun 

and Moon, and the Occultations. of fixed Stars and Planets by. 

the Moon. They alſo facilitate the Calculation of the Lon- 

gitude of any Place from an. Eclipſe. of the Sun, or an Oc- 

cultation of a Star or Planet by the Moon obſerved: Or, if 

the Meridian be well known, the Parallax and Semidiameter 


ſerve to deduce the Moon's true Place in the Heavens from the 


Obſervation, which compared with that given by the r 5 
ſhews the Error of the Tables, whatever it be at that Time. 
The Moon's Semidiameter and Parallax are applied in correct- 
ing. almoſt all, Obſeryations of . the Moon. The propor- 
tional Logarithms of the Moon's Parallax. ſerve. further * 


facilitate t e Calculations of Parallaxes. 


The Moon's right Aſcenſion and Declination-ar are uſeful. 0 85 1 
compute her Altitude at any Time, particularly at the bp. 


ſervation of her Diſtance from the Sun or a Star, ſuppoſing it 


was neglecled to be or could not be obſerved properly Which 
latter Caſe may ſometimes happen in the Ni though. 1 
ien but ö the Mok. Accu "wy 1 Vaing e 
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for the Calculations of Reſraction and Parallax, See Britiſh 
MNariner's Goide, Page 57. The Moon's Declinatian, with her 
Semidiameter and Parallax, ſerve for finding the Latitude by 
the Meridian Altitude of her upper or lower Limb obſerved”. 
at Sea. See Britiſh Mariners Guide, Page 93. The Moon's 
right Aſcenſion and Declination ſerve alſo to compute the 
"Time from her Altitude obſerved at the Obſervation of her 
Diſtance from a Star; whence the Longitude may be infer- 
red, though no Altitude of the Sun or a Star was taken for 
regulating the Time. See Britiſh Mariner's Guide, Page 61. 
The Diſtances of the Moon from the Sun and fixed Stars, 
contained in the 8th, gth, roth, and iich Pages of the 
Month, are ſer down to every Three Hours of -Apparent 
Time by the Meridian of Greenwich, and are defigned to 
relieve the Mariner from the Neceſſit) of a Calculation, 
which he might think prolix and troubleſome, and to enable 
bim, when compared wich the ſame Diſtances obſerved care- 
fully at Sea, to infer his Longitude readily and with little 
Danger of Miſtake to àa Degree of Exactnefs that may be 
thought ſuffcient for moſt nautical Purpoſes,” Bat uſeful 
and valuable as the Practice of this Method may be at pre- 
fernt, it is a Remark not unworthy our Notice, that there 
is Room to hope, by future Tmprovements of the Lunar Ta- 
bles, and the Introduction of a more accurate Method of 


conftraufting Inſtruments, it may be carried to a mach higher 


Degree of Perfection. 


2 % 


_ The Moon's Diſtances are computed both from the Sun 


and proper Stars, and generally from One Object on each 


| Side of her, to afford the Mariner a greater Number of 
Opportunities of Obſervation, and a Means of attaining a 
greater Degree of Exactnefs. The Diltances from the 5 | 
are computed between 40 and 120 of Diftance. While 
the Moon is between the Diftances of 209 and 40 from the 
Sun, her Diftance is computed only from a Stay on the con- 
trary Side that the Sun is. When ſhe is between the Diſ- 
ftances of 40? and 90 from the Sun, her Diſtance is com- 
puted both from the Sun and from a Star on the contrary 
Side to the Sun; when the Moon is above 909 from the Sun 
her Diftance is computed from Two Stars, one on each Side 
of her; though ſtill her Diftance is computed” alſo from the 
Sun from go® ts 1209. "Though rhe Diſtance of the Moon 
from the Sun or Star, well obſerved with a good Inſtrumenkt, 
is ſufficient to determine the L 


2 #\ 


an 


ongirude, with the Help of tus 
1 2 Eßphemeriss, 


* 


made with each Star re 


nearer, yet it will conduce to ſtill greater Accuracy, if the 


Obſerver takes the Diſtance of the Moon from Two Stars, or 
the Sun and a Star, or, when the Moon is between go“ and 
120 Diſtance from the Sun, from the Sun and Two Stars, if 

he can be ſo lucky as to obtain theſe ſeveral Obſervations. 

The Longitude" being computed from the Obſervations 
Peavey, the Mean of the Reſults 

is to be taken as probably approaching neareſt to the true 

Longitude. In particular the Moon's Diſtance ſhould be taken 


from Two Stars, or the Sun and a Star on each Side of her, as 


7 


—* 


Moon upon the litt 


often as Opportunity permits, ſince the Mean of the Reſults will! 
probably b at leaſt as exact again as either ſeparately, I mean 


as far as depends on any Imperfection of the Inſtruments, 
and unavoidable ſmall Errors ariſing in the Uſe of them; Er- 
rors of theſe Kinds having a natural Tendency to correct each 
other; for that ſmall Error which ariſes from the Lunar 


Tables will affect the Reſult from either Star equally. But the 


Erior of Mr. Mayer's laſt Lunar Tables as corredded by a 
Series of Dr. Bradley's Obſervations of 9 Years, being theſe 

here made uſe of, never exceeding 45/7, and ſeldom amount» - 
ing to 15%, the Uncertainty hence arifing in the Determi- 
nation of the Longitude can ſcarcely exceed 22 Miles, and 
generally will not exceed 10 Miles of Longitude, Þ ©» 
The Diſtances ſer down-in the Ephemeris, afford the Ob- 
ſerver a ready Means of knowing tlie Star from which the 
Moon's Diſtance is: to. be obſerved; for he has nothing to 
do but to ſet his Quadrant to the Diſtance computed roughly 


From the Ephemeris, neglecting the Seconds, at the 3 
iel 


Time eſtimated nearly by the Meridian of Greenwieh; and 


direct his Sight co the Eaſt or Welt of the Moon, according 


as the Diſtance at Greenwich is found in the 8th and gth, - 
or toth and 11th Cages of the Month; and having found the _ 
e Speculum, let him give a Sweep with 


the Quadrant to the Right and Left, and he will find the 


Star he ſeeks for, if above the Horizon and the Air be clear, 
nearly in a Line perpendicular to the Line of the Moon's 


Horns or W 5 Axis, or, Which is the ſame Thing, in the 


Line of the 


ways one of the brighteſt, ſo that there is little Danger of 
miſtaking another for it, if the preceding Directions are 
carefully obſerved. The Time at Greenwich is eſtimated 

nearly by turning the ſuppoſed Longitude from Greenwich 


- 


oon's ſhorter Axis produced. The Star is al- 
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into Time, by Table Page 6,/7, and 8, and adding it to. of - 


: 1 from the apparent Time at the Ship, as its Lon- 
gitude is Weſt or Faſt of Greenwich, It will be ſufficient if 
the Diſtance” be computed from the Ephemeris within 10, r 
20. for ſetting the Quadrant. The principal Uſe of the 
 Diflances of the Moon from the Sun and fixed Stars ; namely, 

in determining the Longitude by Compatiſon with the corre- 


1 ſponding Diſtances obſerved at Sea, Will be ſhewn+ hereafter 


in its proper Order, in the Diſſertation | explaining the Me- 


_ - thod of computing the Longitude at Sea by the Help of the _ 


Ephemeris. e . 
The Diſtances contained in the Ephemeris were computed 


5 ſtrictly to Noon and Midnight, and thence interpolated for 8 
every Three Hours, according to the Method ſhewn for com- 


puting the Moon's Latitude, Page 160—162 : Except that the 


Torrection of ſecond Differences at the Middle of the Inter- 


val to be interpolared, was taken of the Mean of the Two 
ſecond Differences, and at the Firſt and Third Quarter of the 
Interval was taken 3 of the Correction juſt found at the 
Middle of the Interval; inſtead of conſulting Table Page 11, 


which would however have given the ſame Reſult, But, at 


the firſt 12 Hours, when the Diſtances of the Moon from a 


Star begin, and the laſt 12 Hours, when the Difances end. 


there being only One ſecond Difference inſtead of Two ſe- 
cond Differences on each Side to take a Mean of, this Me- 


_ - thod fails in theſe Caſes, and therefore tlie following is to be 


| ſubſtituted in its Read, being derived from Sir Iſaac News 
ton's Solution of the Problem of drawing a Curve through the 


Extremities of any Number of given Ordinates. Phil. Nat, 


Princ. Math. Page 486. Edit. lt. X30 
From Four : Diſtances. at Noon and Midnight computed 


8 9th Hour of the firſt or laſt Interval. | | 


Subſtract each Diſtance from the following, for the firſt 
Differcnces, and prefix the Sign —, if the Diſtances de- 
creaſe. Subſtract each firit Difference thus found from the fol- 
lowing One of the ſame Order, for the ſecond Differences: And 
in lis e Manner ſubſtract the Firit 2d Difference from the fol- 
lowing for the third Difference; appiyin the Siens as in 
algebraic Subſlraction. Denote the firſt or laſt arſt Difference _ 
by 8, the firſt or laſt ſecond Difference by c; according as the 
Interpolation to be made is for the firſt or laſt 12 Hours, 
denote alſo the third Difference by 4; and, à being 255 
„„ | bgnify | 


* 


n 


dei the Diſtance affe Beginning'of © 
terpolated' Diſtances will be as follows: oo et 
At Sth Hour of firſt Interval "a 4 - 1 4 
"Arg Hour of firk v | /'« iI Tn, 
P ñ⁊/ d. 
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At 6th Hour of laſt Tn 


 "Aryth Hour of laſt Interval” 4 + 1 „ 5 


Is adaptiog theſe Forniilz to Numbers, great Care mot 
25 be taken about the right Application of the Signs. Thus af : 


3, + or dis Negative, apply the Number expreſhng the Value 
of that Term of the Formula where it is found with a con- 
trary Sign to that of the Formula. N 


Let me add in this Place, that if in filling up the firſt ad 


Jaſt Intervals, a new ſecond Difference has been ſuppoſed in 


arithmetical Progreſſion with the Two. given ones, in order to 
take a Mean between it and the firſt or laft ſecond Difference, 


the Interpolation at the Middle of the Interval or 6th Hour 


will be had true, the ſame as if the above Formulæ had been 


uſed: But at the Interpolation of the firſt and third Quar-' 


ter there will be an Error of + third Difference; Which 
will be corrected, by applying T rA or third Difference, to 
Number found at the firſt Quarter of the Interval, and 143 4 
© Quarter of the Interval; equally -_ 
the ſame whether-it be the firſt or laſt Interval. 


ww chat found at the third 
The Configarations of. Jupiter's Satellites, Page 12th and 


luaſt, exhibit the apparent Poſitions of the Satellites with re- 


to each other, and to Jupiter at ſuch an Hour of the 


vening or Night as they are moſt likely to be obſerved, and 
ſerve to diſtinguiſh the Satellites from one another. Jupiter | 
s diſtinguiſhed by the Mark ©, and the Satellites by Points 
with Figures annexed, the Figure 1 ſignifying the firſt Satellite, 


2 the ſecond Satellite, &c. When the Satellite is approach- 
ing towards Jupiter, the Figure is put between Jupiter and 


the Point; and when the Satellite is receding from Jupiter, 


the Figure is put on the other Side of the Point. The Satel- 
lites are in the ſuperior Parts of their Orbits, or furtheſt from 


the Earth, when they are marked to the right Hand or Weſt 


of Jupiter approaching him; or to the left Hand or Eaſt of 
Jupiter teceding from him; but are in the inferior Part of 
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their Orbits, or neareſt o the Barth, .when they are marked! 
to the right Hand or Weſt of Jupiter receding ſrom him, or 


to the left or Baſt of Jupiter-approaching him. The Cy- 


pher o ſometimes annexed to the Figure of the Satellite : 


towards the Margin, fignifies that it is inviſible on the Face 


of Jupiter; and the black Mark 6, fignihes that it is invi- 


fible, being eclipſed in Jupiter's Shadow, or behind Jupiter, : 
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